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1 Background and Objective 
There is a possible link between illegal logging and wood supply.  If there is a high 
magnitude of illegal logging it may affect the existing forest capital and future 
supply possibilities and it may reduce the prices of forest raw material which, in 
turn, will impact the degree of possible utilization of forest resources with less 
supply as a result.  We do not really know how large the illegal logging of 
industrial wood is.  Nilsson (2006a) made a rough update, country by country, and 
the result is illustrated in Figure 1 and is indicating a magnitude of 350–650 million 
m3/year. 
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Figure 1:  Illegal Logging.  
Thus, it is a substantial amount, which is assumed to affect the prices of industrial 
wood.  The illegal logging impact on the American wood market is a price 
reduction of 7–15% (Brack, 2005).   
My view on illegal logging is that it is caused by imbalances and insufficiencies in 
the societies.  Therefore, I do not think the problem can be solved by “technical 
solutions” or increased regulations and laws. I also think that most of the 
international activities in the field of illegal logging (like the Forest Law 
Enforcement Governance and Trade, FLEGT) are more of a symbolic character 
and will not solve the problem.  What is decisive in this process is to really 
understand why illegal logging is happening and how long-term actions can 
contribute to long-term solutions.  
The objective of this paper is to outline some of the links between future supply of 
wood and illegal logging.  But to do this outlook the supply issue can not be 
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isolated from the demand development.  Therefore, the paper starts with a 
simplified demand outlook.  
2 Economic Development 
Barber (2007) has already discussed the economic outlook development in an 
earlier paper at this conference.  The conclusions are similar to the assessments 
presented by the World Bank (2007) and others.  The World Bank (2007) 
assesses in its central scenario that the average annual global GDP growth will be 
about 3% during the period 2005–2030.  There will be a more rapid development 
of the growth in the developing world than in the developed world.  The assessed 
economic growth is substantial.  Of course, the economic growth can derail due to 
political conflicts, energy crisis, pandemics, dramatic climate change, etc.  But for 
the discussion in this paper we assume an average annual growth rate of the 
global GDP of about 3% in line with the World Bank central scenario.  
3 Demand Industrial Wood 
Historically, there has been a strong relation between the economic growth rate 
and consumption of industrial wood.  Until about 1990 the industrial wood 
consumption grew steadily by 1% per year.  But during the period 1990–2004 
consumption grew only by 0.6% (see Figure 2), with current consumption of 1.6 
billion m3 of industrial wood.  
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Figure 2:  Total industrial wood fiber consumption.    
The reasons for the decline in the consumption pattern were the collapse of the 
former USSR, increased use of recovered paper, and environmental constraints.  
The question is whether we are going to stay on the recent rate of growth of 
consumption of industrial wood also in the future or will we move back to the 
higher consumption rate.  There will, of course, be a difference in the demanded 
industrial wood depending on the consumption rate; this is illustrated in Table 1 
based on the World Bank economic growth scenario.  
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Table 1: Industrial global wood consumption in billion m3. 
Current 2030 
~ 1.6 ~2.5 High 
~2.0 Low 
There are some indications that we are heading towards the higher rate.  There is 
an increase in the consumption of industrial wood per economic growth unit in 
e.g., China and India, and the strongest foreseen economic development 
according to the World Bank (2007) is going to take place in the developing world.  
Schulmeyer (2006) has compared the real development for the period 2000–2005 
with the European Forest Sector Outlook Study (EFSOS, UN, 2005) scenarios for 
the period 2000–2020.  Schulmeyer concludes that the consumption of industrial 
wood during 2000-2005 has been higher in Western and Eastern Europe than 
assessed in the EFSOS study.  Thus, there seems to be reasons for assuming the 
higher consumption rate per economic growth unit of industrial wood 
consumption.  
4 Wood Fuels 
The global consumption of wood fuels is currently assessed to be some 1.6 billion 
m3/year.  The assessments of wood fuel consumption are lacking solid knowledge 
and are full of myths.  It is important to point out that wood fuel is the biggest 
forest products in the developing world.  Most global assessments on the energy 
development conclude that the wood fuel consumption will decrease substantially 
over time but the reality is that the wood fuel consumption is continuing to 
increase in Africa, South America, China, India, etc.  The consumption of charcoal 
increases in many regions but is strongest in South America and Africa.  The 
charcoal consumption constitutes about 20% of the wood fuel consumption.  
Wood fuel is not only an issue for developing countries but also for developed 
countries.  Nilsson (1996) claimed that the consumption statistics for the wood fuel 
in the developed world is substantially flawed. This can be illustrated with the 
situation in Europe and the EFSOS study.  The demand model used by the 
EFSOS study did not include wood fuels.  Instead an FAO study (Broadhead et 
al., 2005) on global trends in the use and production of wood fuels was employed 
in assessing wood fuel development in Europe resulting in a strong decline of 
future wood fuels and with an assessment of the current consumption of 60 million 
m3/year in Pan-Europe (excluding European Russia, Belarus and Moldova).  
However, a joint study by UNECE, FAO, IEA and EU (Steierer et al. and further 
discussed by Becker et al., 2006) assess that the current consumption in Pan-
Europe is rather 250 million m3/year instead of 60 million m3/year.  This 
corresponds to an energy use of more than 65% of the total roundwood 
consumption.  In the same study, the corresponding number for North America is 
currently more than 35%.   
The example demonstrates the difficulties with flawed statistics on the wood fuel 
issue, the danger of just prolonging trends and that wood for energy is and has 
been for many years an important component of the wood demand and energy 
equations also in the developed world.  
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5 Biofuels, Energy Security and Climate Change 
We are facing a rapidly changing world with rapidly increased global energy 
consumption (as discussed by Barber, 2007), concerns about sufficient supply of 
traditional energy sources (energy security), high and volatile energy prices 
threatening economic growth, and strong negative impacts of climate change.  
These are complex and integrated problems which require integrated solutions 
within the sphere illustrated in Figure 3.  
 
Figure 3:  Triangle of problems/solutions.  
I can not go into any further discussions on this complex issue in this connection 
but make reference to a more detailed discussion in Nilsson (2007).  Streck 
(2007) has, also at this meeting, discussed forests and climate change in more 
detail.  
What is important in this connection is that whatever solution we come up with 
within this triangle it will have major impacts on the demands on forest resources 
and will to a large extent throw the demand outlook discussed in Sections 2 and 3 
over board.  However, we lack today clear policies and strategies on how to tackle 
this existential problem complex including energy.  
Biomass can contribute to the energy balance in many forms.  
Bioenergy: Electricity and Heat from Biomass 
With recent increases in energy prices, heating with modern bioenergy systems 
can compete with oil and gas and the generation of electricity with biogas from 
biomass undercutting costs of oil and gas-fired power plants.  These technologies 
are well established and the development is on its way.  
Liquid Biofuels for Transportation 
Examples of liquid biofuels are ethanol, methanol, biodiesel (FT-Diesel), RME, 
DMR, etc.  
The first generation of liquid biofuels is mainly produced from agricultural products 
like starch and sugar.  Included in the first generation of liquid biofuels are ethanol 
and RME.  The second generation of liquid biofuels (post 2010) will use woody 
biomass, tall grasses and lingo-cellulosic residues and wastes. 
 
 
Economic Growth 
Energy Security Climate Change/Environment 
 5 
Biogas―An In-between Biofuel 
Biogas can be upgraded to substitute natural gas and can feed into existing 
natural gas pipeline systems (local, national and international).  It can be 
produced as compressed natural gas to be used in gas-engineered vehicles.  But 
biogas can also be processed into a gas-to-liquid and be available as a powerful 
and very clean-burning liquid fuel.  
Hydrogen 
Hydrogen can be produced from biomass and coal and can be used as a 
transportation fuel.  Hydrogen is classified as the third generation of fuels.  
There is intensive development going on about biomass fuels and we do not know 
yet what will be the most efficient utilization of biomass in the future.  One of these 
developments is the biorefinery. The concept of biorefinery is to optimize the 
output of the biomass feed-stocks so it reflects the highest revenues.  The overall 
concept is presented in Figure 4. 
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Figure 4: The integrated biorefinery approach.  Source: Girard and Fallot (2006).  
The biorefineries are regarded as a second generation producer of biofuels.  
Biorefineries can be established and integrated with traditional pulp and paper 
production (the old Soviet combine concept). The biorefinery generates a 
substantial increase in value added production, which can be illustrated by the 
Domsjö biorefinery in Sweden (see Figure 5).   
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Figure 5: Example of value added production in biorefinery―Domsjö, Sweden.  
Source: Hildingsson (2006).  
Europe is very dependent on oil and gas in the generation of energy.  The costs of 
bioenergy have to be compared with the fossil fuel equivalents in order to identify 
how competitive these fuels are.  I have already stated that heating and electricity 
generation from biomass are already competitive with gas and oil.  For biofuels, 
the uncertainties and unknowns are much bigger.  Table 2 is based on Fritsche 
and Jenseit (2006) giving an indication of the competitiveness of biofuels.  
Table 2: Competitiveness of biofuels. 
Agriculture-based ethanol 
Brazilian ethanol 
First generation biodiesel 
Second generation (post 2010) biomass-to-liquid 
    from forest biomass 
Second generation (post 2010) lingo-ethanol 
~70$/bbl 
~50$/bbl (including fuel economy penalty) 
Hardly competitive 
 
~50$/bbl 
~50$/bbl 
If this is compared with IEA’s long-term price development for oil around 50$/bbl 
in 2005 dollars in 2030, it can be concluded that biofuels from forest biomass 
feed-stocks may become competitive with oil and gas around 2020 (OECD/IEA, 
2006).  
There are, however, also other dimensions to this picture that need to be taken 
into account.  For agricultural-based biofuels, the net energy balance and the 
resource efficiency is so bad that the net economy is insufficient.  For example, 
Farrel et al. (2006) conclude that agro-based ethanol production in the USA 
requires a primary energy input corresponding to 80% of the energy contained in 
the ethanol output.  This also means that the reduction costs for GHG emissions 
Value Added  
Pulp/Paper 
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vary a lot among the fuels, which is illustrated in Figure 6.  But even in this respect 
the products based on cellulose seem too have a favorable outlook. 
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Figure 6: GHG reduction cost expectations for 1st and 2nd generation biofuels 
(lower light green bars indicate lower limit, upper dark violet bars 
indicate higher limit).  Source: Adapted from WWI/GTZ (2006). 
If we specifically look into woody biomass, it can be assessed that one ton of 
wood replacing oil reduces the CO2 emissions by 1.3 ton.  If the same ton of wood 
replaces coal-based electricity production the CO2 emissions are reduced by 1.5 
tons.  But, if that ton of wood is used for biofuel the reduction of CO2 emissions 
will be only 0.8 ton.  
In addition, we do not know today the technologies that will be the most efficient in 
10–20 years.  Perhaps the technologies of electric batteries and hydrogen will 
have breakthroughs, which would mean that biofuels are less interesting.  
Furthermore, the prices for biofuels will largely be determined by the international 
price of crude oil and we will not avoid oil price shocks of biofuels.  The only way 
we can do that is to use alternative energy sources not competing with oil (like 
electricity and hydrogen).  
In the following, I will use an example for illustrating the possible impacts of the 
development of the triangle discussed above on the changed demand situation.  
Last week the European Commission (FT, 2007a) presented its current thinking 
on changed energy policies and strategies.  The proposal is that by 2020, 20% of 
primary energy demand should be covered by renewables and half of this should 
come from bioenergy.  We assume this corresponds to 25% renewables in 2030.  
We have also used the OECD/IEA (2006) central scenario on energy consumption 
for 2030 for Pan-Europe, deducted with assessed energy from future wood fuel, 
harvest residues, waste energy and agriculture biomass for 2030.  The remaining 
part has to be covered by additional wood in order to reach the set target.  The 
corresponding wood balance is presented in Table 3. 
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Table 3: Wood balance for Pan-Europe in million m3.  
 2030 
Basic demand expressed as annual fellings (EFSOS, UN, 2005) 680 
Sustainable fellings (EFSOS, UN, 2005) 630–660 
Basic demand and EU targets  1180 
Thus, if this development will happen there will be tremendous competition with 
respect to wood and substantially higher wood prices in the future.  
6 Land-use Conflicts 
The biomass and biofuels will, as any other production, be produced in areas 
where the highest and cheapest productivity can take place.  At IIASA, we have 
developed many scenarios with different assumptions on where the future 
biomass production for bioenergy is likely to take place in the future.  All of the 
scenarios deliver similar pictures (see Figure 7).  This is bound to generate land-
use and social conflicts.  
 
We are already seeing land-use conflicts arising with the current biofuel 
development.  Global corn prices have reached unprecedented highs recently due 
to a growing ethanol boom in the US.  This has fueled the concerns that corn, a 
staple food ingredient in many countries, has to be replaced by other feed 
requiring additional land.  Recently, we can see that huge financial flows are going 
into the establishment of biorefineries.  For example, the China Offshore Oil 
Company announced $5.5 billion investment in biorefineries in Indonesia through 
Figure 7: Cumulative biomass production (EJ/grid) for bioenergy between 
2000 and 2100; A2r scenario (country investment risk excluded). 
Source: Obersteiner and Nilsson (2006).  
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palm oils, sugar cane and cassava plantations.  Some of these plantation areas 
could probably be used for forest plantations and the plantations are probably also 
affecting the biodiversity.  Fallot et al. (2006) have illustrated how shifts of the 
land-use frontiers may happen due to increased bioenergy use (see Figure 8).  
 
Figure 8:  Shifting of land-use frontiers.   
7 Globalization 
We define globalization as integration of economic activities via markets which 
drives cultural, social and political exchanges (Nilsson, 2005).  The driving forces 
for globalization are technological changes and economic policy changes (mainly 
measures to open economies and liberalize trade).  
The globalization process has changed the rules of the game of the global forest 
sector rather dramatically.  The long distance transportation costs have been 
reduced, stimulating the trade and consumption of forest products.  Globalization 
has generated a consolidation of the forest industry, especially the pulp and paper 
industry.  The growth in consumption of forest products has moved from the 
developed to the developing world.   
Globalization has also reduced the dependence by the forest industry on local 
supplies of raw materials.  Companies are now using materials from different 
sources and locate manufacturing where the market develops.  Thus, the location 
and development of the forest processing industry is now influenced less by the 
availability of forest resources and more by the prevailing investment climate and 
general economic conditions.  This has resulted in a shift, especially in the pulp 
and paper industry, from the traditional produce regions to the South.  
This development is bringing in new global players.  The development can be 
illustrated by China.  China has limited forest resources, limited energy resources, 
limited water supply, etc., but has a rapid market development and access to 
inexpensive capital.  The latter factor is crucial for the future development of the 
sector.  
China has by far the fastest growing paper industry in the world.  Recent 
expansion has been active with large, modern, high-speed equipment, which is 
very cost-efficient.  This development can be illustrated by the capacity expansion 
in Table 4. 
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Table 4: Examples on paper and paperboard development in China.  Source: 
after Flynn (2006).  
Ningbo Xiaogang PM1 World’s largest machine for white-lined 
chipboard. 
Shandong Chenming PM4 The world’s largest newsprint machine.  
China has the three fastest newsprint 
machines in the world. 
APP/Gold Hong Ye The world’s second fastest tissue machine. 
Shandong Bohui The world’s largest folding boxboard 
machine. 
APP China Gold East at Dagang Has set six world speed records for paper 
machines. 
APP Gold East in Jiangsu Building the world’s largest printing and 
writing machine. 
Low labor costs have not been a driving force for this development and the 
competitiveness of the Chinese Pulp and paper industry.  The key factor is high 
and inexpensive capital investments.  The expansion can be explained by 
inexpensive government loans and subsidies.  This results in an overcapacity and 
skewed competitiveness with major implications for the global pulp and paper 
industry.  However, the resource-growing pattern of developing Asia in general, 
here illustrated by China, has created severe environmental problems in 
developing Asia like, land degradation, deforestation, water shortage, 
deteriorating water quality and vulnerability to natural disasters.  Such growth 
patterns will prove to be unsustainable (Park and Zhai, 2006).  
Thus, subsidies for forest industrial development and plantations in new producing 
countries cause new problems.  
8 Wood Supply Outlook 
So far we have discussed the possible developments of the global demand of 
industrial wood and wood fuels.  In the following we will present an outlook on the 
possibilities for supply to meet the demands.  In this very aggregated overview, I 
will go through region by region.  
Pan-Europe 
I use the earlier referenced EFSOS study (UN, 2005) as the platform with respect 
to the outlook for the Pan-European region.  There are some differences with 
respect to the outlook conclusions depending on the source used for the 
assessment.  There is a difference between the main UN report (UN, 2005) and 
the basic wood supply analysis (Schelhaas et al., 2006).  But I aggregate the 
conclusion in the following way.  In the baseline scenario, the demand/supply 
balance is getting tight some time around 2020 and there will be a deficit in supply 
in 2030 and 2040 of some 50 million m3/year.  But there is now a major concern in 
the sector, due to the rapid development of the bioenergy sector, that Pan-Europe 
is heading to a large deficit situation much sooner (e.g., UNECE/MCPFE Wood 
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Mobilization Workshop, 11–12 January 2007).  And, as illustrated earlier in Table 
3, if the current policy discussion in the European Commission with respect to a 
shift in energy supply will be implemented the wood deficit will be tremendous in 
the Pan-European region.  
Russia 
Since 1990, the Russian forest sector has been regarded as a great opportunity 
but is still, in 2007, just a great opportunity.  Not much has happened.  IIASA has 
spent 20 years of substantial analysis of the Russian forest sector. But to keep it 
short, the lack of development of the Russian forest sector is strongly linked to 
insufficient governance and institutions in a broad sense, which is linked to the 
White et al. (2007) paper at this conference. This is, among other things, also 
leading to illegal logging of 45–50 million m3/year (in fact it could be more).  A 
development of the Russian forest sector will take place the day 
governance/political/institutional conditions are right.  But nobody knows when this 
will be the case.  
The current official harvest is somewhere around 160–180 million m3/year 
(industrial wood and commercial wood fuel).  Based on our analysis at IIASA we 
assess that the harvest could be increased to 250–280 million m3/year if the 
existing wood chain would be maintained.  However, the latter is not the case, 
which can be illustrated by the highway conditions between Moscow and 
Novosibirsk (Figure 9). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9:  Highway conditions between Moscow and Novosibirsk in 2006.  
It is interesting to see that, after we have had many years of debate with the 
Russian authorities on this issue, they seem to be in line with our conclusions.  
They conclude that there is a potential to increase the harvest maximum by some 
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120 million m3/year if the current wood chain is maintained.  This is illustrated by 
Figure 10.  
 
Figure 10: Opportunities: Changes in Russia. Disproportion of harvesting 
volumes and timber processing capacities. Source: Federal Russian 
Forestry Agency.  
From Figure 10 it can also be seen that there is limited industrial capacity in 
Russia, leading to a huge export of roundwood.  Currently, the official roundwood 
export is some 50 million m3/year of which about 20 million m3/year goes to China.  
This insight has been picked up by Mr. Putin, who has pushed through new export 
taxes on roundwood (see Table 5) in order to force a development of the domestic 
industry.  
Table 5:  Proposed export taxes on roundwood in Russia (Palenova, 2007).  
2006, April 
2007, 1 July 
2008, 1 July 
2009, 1 July 
2010, 1 July 
 
Coniferous roundwood 6.5% of export value or minimum 4€/m3 
10% of export value, minimum 6–9€/m3 
12–13.5% of export value, minimum 12–14€/m3 
15–17% of export value, minimum 18–19€/m3 
20% of export value, minimum 24€/m3 and change of custom  
         declaration fee,  
currently 0.28€/m3―future (no date given) 6€/m3 
Personally I think, with current governance/political/institutional conditions in 
Russia, that there will not be more investments in the Russian industry.  The result 
will be that Chinese industry will turn to other sources for wood supply, probably to 
areas with stronger ecological footprints and more illegal activities.  The European 
industry being dependent on Russian roundwood will probably close down 
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capacities in this region and build new capacities in the South thereby increasing 
the pressure on this region’s forest resources.  
The second substantial measure taken by the Russian government is the 
implementation of a new Forest Code (1 January 2007).  The most dramatic 
change is that there will be a shift in the ownership of Forest Management Units 
(leshoz) from federal authorities to the regions (to be formulated by 1 February 
2007).  I think this will have a strong negative impact on the sustainability of the 
Russian forests.  Given the current governance/political/institutional conditions in 
Russia this will give the local tzars free hands to cash the forests as quickly as 
possible and increase illegal logging.  
China 
As discussed earlier and further elaborated by White et al. (2006), the 
consumption of forest products in China has just exploded due to rapid economic 
growth.  This has resulted in the effect that China today has the world’s most 
rapidly growing forest industrial sector, in spite of the fact that China has limited 
resources of forests, water and energy.  As stated earlier, the whole development 
is driven by cheap and subsidized capital.  This rapid development has forced 
China to a dramatic increase in import of forest raw material from many places in 
the world like the rest of South East Asia, Russia and Africa.  In many cases the 
harvests in these regions are carried out in a non-sustainable manner and 
“China’s operations in the developing world are ringing bells of warning” (FT, 
2007b).  
One of the basic problems with the Chinese development is that we do not really 
know how much forests there are and what the sustainable harvest level is in 
China.  At a meeting with the Chinese government in October 2006, they were in 
agreement that “the Chinese national forest inventory reflects the forest cover in 
area quite well but no statements can be made on growing stock and harvest 
potentials”. 
We have tried to utilize all available information in China in order to get an 
understanding of the sustainable harvest level in China (see Bull and Nilsson, 
2004).  We can only come to the conclusion that there is an over-harvest/illegal 
logging of the forest capital currently in the magnitude of 115 million m3/year.  
In fact the Chinese government is admitting in official reports that the over-
harvesting is 75 million m3/year.  It is argued often that with the existing 53 million 
ha of plantations and the planned additional 13 million ha will make China self-
sufficient.  But of this existing 53 million ha of plantations only 5 million ha is fast 
growing and the rest 15–20 million ha is slow growing.  The rest of the plantations 
can not be used for industrial purposes.  There are some plantation sites 
producing 25–30 m3/ha/year, but in most cases the recoverable MAI is around 10 
m3/ha/year in fast growing plantations.  
Our current view on the harvesting potentials in China is reflected in Figure 11.  
Thus, China will be dependent on imported forest raw material for a substantial 
period of time.  It looks like China already has difficulties in the raw material 
supply and dramatic increased import of recovered paper in Europe has pushed 
up the prices by 10€/ton in a short period of time in this region most recently 
(Papernet, 2007).  
 14 
Forestry 
Program
China’s Industrial Roundwood Removal
Official forecasts
? Natural forest = 195 million m3
? Plantation (fast growing) = 133 million m3
? Total industrial roundwood removal  = 328 million m3
0
50
100
150
200
250
300
350
1995 2000 2005 2010 2015
Time
00
0 
00
0 
m
3
low base high
328
Sources: Zhou, 2001; Bull and Nilsson, 2004
 
Figure 11:  Chinas industrial roundwood removal.  
India 
At the same time as the booming China, there is a rapidly growing economy in 
India with increased consumption of forest products as a result.  Decades of over-
harvest and neglect of the forest resources have severely degraded the forest 
sector.  We have a similar situation as in China that the National Forest Inventory 
is not reliable.  At a meeting in December 2006 with the Planning Commission of 
the Indian government it was concluded “we don’t know how much forest we have 
and their qualities”.  The major forest product in India is wood fuel and the 
consumption is growing.  The industry is and will be even more so in the future.  
The industrial wood deficit may be as much as 75 million m3 already in 2020 
(Nilsson, 2006b). 
Rest of South East Asia 
There are no solid assessments of the sustainable harvest levels in the region due 
to lack of reliable data.  In many of the countries restrictions or bans on logging in 
natural forests have been introduced like Thailand, the Philippines, Cambodia, 
Laos, Pakistan, and Bangladesh.  These harvesting restrictions are estimated to 
have reduced the harvesting potential by 50–75 million m3/year.  Some of the 
countries in the region have in a powerful way and efficiently mismanaged and 
destroyed their forests, like Indonesia, East Malaysia, the Philippines, Thailand 
and Papua New Guinea leading to increased net import (Persson, 2006).  It has 
been hoped that the developed situation could be corrected by increased 
plantations.  Further in the text I will return to a discussion on plantations.  
However, as reported by the World Bank (2007), a substantial economic growth is 
foreseen in the region with increased consumption of forest products as a result.  
The current picture is described in Table 6.   
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Table 6: Current situation by country.  
Malaysia 
 
Indonesia 
 
Thailand 
Laos 
Cambodia 
Myanmar 
 
PNG 
 
Vietnam 
Harvest of logs 1990: 40 million m3; 2005: 20 million m3.  About 15 
million m3 of industrial wood consumed of unknown origin. 
“Legal harvest” 20–25 million m3; Illegal harvest 30–35 million m3; 
approaching the end of timber mining possibilities. 
Natural forests: 20,000 m3. Plantations about 8 million m3. 
Official harvest: 1 million m3/year; real: 2–3 million m3.  
4–5 million m3/year―most of it illegal. 
5.5 million m3/year.  Remaining harvest in supply regions for China: 
15 years. 
Harvest in 1994: 2.7 million m3; 2004: 1.8 million m3 (Remaining 
mature natural forest harvest at current rate: 15–20 years). 
~4.5 million m3/year of which about 1.5 is illegal. 
Oceania 
Both New Zealand and Australian forestry can be regarded as plantation forestry.  
By 2020, New Zealand will have an export potential of forest raw material of some 
15 million m3 and Australia will, at the same time, have an export potential of 
some 20 million m3.  Thus, with the current outlook, Oceania will be able to be a 
net exporter of some 35 million m3/year by 2020 (Nilsson, 2006b).  
Africa 
The latest FAO outlook study on Africa (FAO, 2003) is rather pessimistic about the 
development of the forest sector.  The governance and institutions are weak and 
tends in many cases to weaken further over time.  There are many conflicts within 
countries and between countries using the forest resources to finance conflicts or 
for rebuilding after conflicts, like the First African World War (Nilsson, 2006a).  
FAO (2003) assess a future deforestation and the most important forest product 
and energy source will be wood fuel.  Africa will remain a marginal industrial 
producer and the forest’s importance will be the supply of services for the local 
population.   
FAO (2003) assumes that the harvest can increase by 20 million m3 during 2000–
2020 of which 10 million m3 could be allocated for export.  Nilsson (2006a) thinks 
that this is an over-estimate. 
Latin America 
FAO (2005) has carried out a new outlook study of the forest sector of Latin 
America. The natural forest area is assessed to continue to decrease and the 
sustainable product from the natural forests will accordingly decrease over 
time―by some 35 million m3.  The plantations will increase by some 3.5–4 million 
ha during 2003–2020 and the sustainable wood supply from plantations will 
increase by some 160 million m3 during the same period.  But due to economic 
growth and strongly increased domestic consumption in the future the wood 
balance will be quite tight as illustrated in Figure 12.  
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Figure 12:  Latin America: Total wood balance.  
Thus, there is an export potential of only some 15 million m3/year of forest raw 
material around 2020.  
United States of America 
The 1990 Resource Policy Assessment (RPA, Haynes, 1990) assessed that the 
US harvest in 2000 should be around 580 million m3 but in reality it turned out to 
be around 490 million m3.  One of the reasons for this development was increased 
conflict between environment and logging, especially in the Pacific North West.  
The harvests in the government/state forests have been reduced from 30% of the 
total harvest to about 5% of the total today.  In later RPAs (USDA, 2005), it is 
assessed that the harvest in the US forests will increase from some 450 million m3 
in 2010 to 500 million m3/year in 2050.  During the same period the consumption 
will increase by 200 million m3 (see Figure 13).  
But there are many problems with respect to the future US utilization rate.  Is it 
realistic that the harvest can increase by 25% during 2010 and 2050? (Persson, 
2006).  In this assumption, it is assumed that the coniferous plantations increase 
by 60%.  How realistic is this in a situation where the forest industry is selling off 
their forests?  Clutter et al. (2006) demonstrates that the private timberland 
ownership has changed rapidly in the US South during the last five years.  The 
forests have changed hands to institutional investors.  The authors expect that in 
three years there will not be more than 1 million acres in the hands of the forest 
industry in the US South.  This ownership change results in increased 
fragmentation. The institutional investors have a time horizon of 10–15 years, 
which is much shorter than the time horizon of the industry.  All of this may 
change the forest management strategies and the connected wood supply 
substantially.  
Nilsson (2006a) assesses that there will, in the United States, be a deficit between 
the industrial demand and supply of industrial wood in the magnitude of 75 million 
m3/year around 2020.  
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Figure 13: Assessed roundwood consumption and harvest in the USA.  After 
Persson (2006). 
Canada 
There is no national forest inventory existing in Canada.  Canada has so far 
exploited the forests with the easiest access and these forests are running out.  
The current harvest is around 180 million m3/year.  Quebec has recently reduced 
the AAC by 20% of coniferous harvest and further reductions will come as well as 
in Ontario.  There is an overall question of how long Eastern Canada can stay 
competitive.  
The Ecosystem-based Management will further reduce the AAC in the BC Coast 
by some 20% (Roberts, 2007).  The Mountain Pine Beetle attacks (which in fact is 
a climate change impact) on Lodgepole Pine in BC Interior and will probably, by 
2015, have killed all the stands (over 1 billion m3).  This will give supply increase 
in the short-term but decreased long-term supply.  
The outlook for Canada is decreased harvesting potentials in the future.  
9 Plantations 
The picture presented in Section 8 is not too rosy.  However, it should be pointed 
out that with a tight demand/supply situation as described prices on forest raw 
material will increase and more investments for wood production will take place.  
From the above discussion it can be concluded that there is a need for 
substantially increased plantations.  But will it happen to the required extent?  
Information and statistics about plantations is a jungle and is confusing.  FRA 
(2005) states there is 140 million ha of plantations and that they increased by 2.8 
million ha/year during 2000–2005.  But FRA (2000) reports 187 million ha of 
plantations.  Many nationally reported data on plantations are over-estimated.  
US Production 
Consumption 
Million M3 RWE 
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Persson (2006) assesses that there are probably not more than 20-30 million ha 
of real successful plantations existing currently.  A literature review of the 
plantation rates (Nilsson, 2006a) gives the following picture (see Table 7).  
Table 7:  Plantation rates.  
Australia 
 
New Zealand 
Indonesia 
Philippines 
Thailand 
Cambodia 
PNG 
India 
South Africa 
Chile 
USA 
Japan 
In 2000: 137500 ha/year; in 2003: 43,200 ha/year; in 2005: 
cap on plantations.  
In 1995: 100000 ha/year; in 2004: 14900 ha/year. 
In 1997: 230000 ha/year; in 2004: 78000 ha/year.  
Hardly any plantations since 1997. 
Plantation boom 1986–1997; now faded away.  
Between 1985–2002. Total 11000 ha. 
Between 1996–2004: Total 2300 ha. 
Decreasing plantation rate.  
Plantation boom over. 
Plantation boom over. 
Decreasing plantation rate. 
In 1970: 35000 ha/year; 1990: hardly anything.  
Taylor (2005) assesses a much lower rate in coniferous plantations in the future 
(see Figure 14).  
Forestry 
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Source: Global Wood Products and Market Trend, Taylor (2005).
CAGR %
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• Round the corner ― land reforms?
 
Figure 14: Softwood plantations. 
Thus, the big question is how much plantations really will contribute to the future 
wood supply?  
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10 So What?  
What does all of this mean with respect to illegal logging?  
There seems to be a substantial growth in the consumption of industrial wood 
during the next 25 years; a growth somewhere in the range of 0.5–1.0 billion m3.  
The role of wood fuels, especially in the developed world, is under-estimated in 
the energy balance.  This means that there is a competition between utilization of 
wood for industrial versus energy purposes.  If the world is going to try to tackle 
the issues of energy security and climate change, the role of wood in the energy 
balance is assessed to increase dramatically.  This may mean large scale 
production of biofuels resulting in land-use conflicts and increased deforestation.  
Globalization is assumed to continue on a steady path in the long-term (although 
with volatility during the journey).  This will result in new players in the global 
forest sector.  This means players with non-sufficient governance and increased 
pressure on regions already having strong ecological footprints of the forest 
sector.  The current and future supplies of forest raw material from existing 
resources do not look that rosy in comparison to the conventional wisdom picture.  
There are major question marks on whether the plantations will be able to fill the 
identified gaps in the wood balance.   
To me this looks like strongly increased competition over wood and land with 
increasing prices on wood raw material.  This is a hot bed for increased illegal 
logging.  
Can we solve the problem?  Many studies and analysis have tried to identify the 
incentives for illegal logging.  The latest I know of is Contreras-Hermosilla et al. 
(2007).  This latter document identifies the lure of financial profits, imbalances 
between industrial supply and demand, information and knowledge limitations, law 
failures, limitations of governments, corruption and inadequate safeguarding of 
developments in other sectors and based on this trying to come up with the 
counter-measures.  These are probably correct but only part of the problem.  As I 
already stated in the background, I am convinced that the problems are deeper 
rooted in the society.  
Persson (2006) brings up the thesis that some crucial components of the “good 
society” have to be reached in order to achieve sustainable development of 
forests (including avoiding illegal logging).  These components are minimum 
standards of living, education, security and health care.  Thus, we are speaking 
about reaching certain levels of development.  Keyzer (2006) has reached similar 
conclusions with malnutrition and poverty and development of the agriculture 
sector.  Keyzer (2006) is a strong advocate for combined strong economic growth 
and malnutrition and poverty strategies.  He proves that it has functioned in 
certain regions in Africa and India.  Kauppi et al. (2006) confirms these ideas.  
They studied 50 nations by employing FRA (2005) data and concluded that 
growing stock and forest area grew during the period 1990–2005 in nations with 
higher GDP of $4600 per capita.  This was not the case for nations with lower 
GDP per capita.  This means that a Kuznets curve exists also in forestry (although 
I have some reservations about the data used and concept of analysis).  
I am a strong subscriber of the above ideas.  This means that the solution to the 
illegal logging problem is embedded in long-term development concepts towards 
the “good society”.  Thus, the solutions require much broader concepts than 
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“forestry solutions”.  It includes, among other things, development of democracy, 
stable economic development with fair distribution of economic growth, efficient 
and fair governance and efficient institutions (formal and informal rules for a 
functioning society).  
Thus, I think economic growth is an important factor for the solution.  If I am right 
in this assumption, there is some long-term hope if we believe in the long-term 
economic prospects by the World Bank (2007).  The foreseen development by the 
Bank means that countries like China, Mexico and Turkey will have average living 
standards in 2030 comparable with Spain today.  I think the solution to the illegal 
logging is imbedded in stimulating this development.  
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